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ABSTRACT: 

PURPOSE: To prevent the pollution of sea water in and around the 
dredging area 

by utilizing turbid water bv circulation by a method in which excavation 
is 

made by turning a cutter, the excavated sludge is discharged through a 
transport pipe to a separator, and mud water is dropped into a 
sedimentation 
tank. 

CONSTITUTION: A drum-type cutter 5 is turned by a cutter driver 4, and 
screw 

conveyer 31 is turned toward the central raking direction of excavated 
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sludge 

by a conveyer driver 32. The excavated sludge is made into a slurry with 
water 

by a pump 7 for discharging the excavated sludge and discharged 
through a 

suction pipe 8 and a transport pipe 9 onto the metal-net conveyer 40 of a 
separator 10 on a working ship 1 . Mud water so separated is dropped 
into a 

sedimentation tank 3. The turbid water in a turbid water storage tank 39 
is 

supplied to a box 6 for collecting and discharging the excavated sludge, 
sent 

to the separator 10 again, and utilized by circulation. The pollution of sea 
water by turbid water can thus be prevented during the dredging work. 
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Claim 

Polluted water circulation type dredger, characterized in that cutter (5), which is rotated by 
cutter drive apparatus (4), and box (6) for collecting and discharging excavated waste and which is 
arranged behind cutter (5), are attached to moving frame (3) which is moved forward supported on 
boom (2) that can be raised and lowered on working vessel (1), the suction pipe (8) of pump (7) for 
discharging excavated waste is connected to box (6), excavation waste transport pipe (9) which is 
connected to the discharge outlet of pump (7) is directed toward separating apparatus (10) for 
excavation waste and water furnished on working vessel (1), and the polluted water storage part of 
separating apparatus (10) and aforementioned box (6) are connected by polluted water return flow 
pipe (12) which has return flow water pump (1 1). 
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Detailed explanation of the invention 
Industrial application field 

This invention relates to a polluted water circulation type dredger which is used when the 
floor of a body of water is excavated. 

Prior art 

In the past, when the floor of a body of water is dredged, the excavation waste excavated by 
the cutter would be discharged directly to the mud hold or the working vessel or the barge as mud 
with water, the sand and earth would be left inside by precipitation, and the surplus clear water on 
top would be discharged into the sea by overflow. 

Problems to be solved by the invention 

However, the aforementioned surplus water is polluted water that includes fine particles of 
the excavated substances. The problem is that when this surplus water is discharged into the sea, 
the seawater around the dredged area will be contaminated and there are noticeable adverse effects 
on marine industries and the environment. 

Objective and constitution of the invention 

The purpose of this invention is to provide a polluted water circulation type dredger that 
can profitably solve the above-mentioned problems. The essential point of this invention is that it 
is a polluted water circulation type dredger that is characterized in that that cutter (5), which is 
rotated by cutter drive apparatus (4), and box (6) for collecting and discharging excavated waste 
and which is arranged behind cutter (5), are attached to moving frame (3) which is moved forward 
and supported on boom (2) which can be raised and lowered on working vessel (1), 
the suction pipe (8) of pump (7) for discharging excavated waste is connected to box (6), 
excavation waste transport pipe (9) that is connected to the discharge outlet of pump (7) is directed 
toward separating apparatus (10) for excavation waste and water furnished on working vessel (1), 
and the polluted water discharge part of separating apparatus (10) and aforementioned box (6) are 
connected by polluted water return flow pipe (12) which has return flow water pump (1 1). 

Application example 

Next, this invention is explained in detail with the example shown. 

The figures show a polluted water circulation type dredger associated with one application 
example of this invention. The base end of truss-like boom (2) is connected by a horizontal shaft to 
be able to be raised and lowered to the back part of working vessel (1). Many flotation regulation 
chambers which are delineated to be side by side the length of the boom are furnished in the hollow 
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pipe body that constitutes boom (2) and a water fill and discharge valve is furnished for each 
flotation regulation chamber. The flotation of boom (2), its downward slant, and the ground 
contact pressure by the dredger attached to the tip part of boom (2) are regulated by filling and 
discharging water from the flotation regulation chambers to adjust the flotation of boom (2). 

The forward end part of moving frame (3) is pivo tally attached by horizontal shaft (14) to 
support frame (13) which is connected to the tip part of aforementioned boom (2). Support frame 
(13) and the middle part of moving frame (3) are connected by hydraulic cylinder (15) for 
regulating slant, and both ends of cutter support shaft (16), which extends left and right, are affixed 
to aforementioned moving frame (3). 

Drum cutter unit (19), which is constituted with many excavating wings (18) attached side 
by side in many rows in the form of a leftward spiral around the outer circumference of drum (17), 
and drum cutter unit (22), which is constituted with many excavating wings (21) attached side by 
side in many rows in the form of a rightward spiral around the outer circumference of drum (20), 
are arranged to be side by side in series and are supported to be able to rotate with bearing (23) by 
aforementioned cutter support shaft (16). Pinion (25) which engages with inside cog gear wheel 
(24) furnished for each drum (17) and (20) is affixed to rotating shaft (26) that is coupled to the 
case in cutter drive apparatus (4), which is composed of a case rotating type hydraulic motor. 
Rotating shaft (26) is supported with a bearing by moving frame (3), and the other end of arm (27), 
one end of which is affixed to a nonrotating shaft in aforementioned cutter drive apparatus (4), is 
affixed to moving frame (3). Drum type cutter (5) is constituted by drum cutter units (19) and (22) 
that are rotated by cutter drive apparatus (4). 

Left helical wing (29) and right helical wing (30) are affixed to the left side and right side 
on conveyor shaft (28) which extends to the left and right at the rear part of drum type cutter (5) to 
constitute screw conveyor (31). Both end parts of conveyor shaft (28) in screw conveyor (31) are 
supported with bearings by moving frame (3). At both ends of conveyor shaft (28), arm (33) is 
connected to the case in conveyor drive apparatus (32), composed of a case rotating type hydraulic 
motor, one end [of (33)] is affixed to the nonrotating shaft in conveyor drive apparatus (32), and 
the other end is affixed to aforementioned moving frame (3). 

The top part of box (6) for collecting and discharging excavated waste that is arranged in 
the middle part of aforementioned screw conveyor (31) is affixed to moving frame (3). The 
scrape-in ends of left helical wing (29) and right helical wing (30) are inserted into open parts (34) 
furnished in the left and right sides of box (6). Excavation waste guide member (35), with a cross 
section in the form of a groove open at the front, and that encloses the rear part of screw conveyor 
(31) outside of box (6), is arranged to extend along screw conveyor (31) and is affixed to the side 
surfaces of moving frame (3) and box (6). The bottom surface of the arc-shaped groove in 
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aforementioned excavation waste guide member (35) is arranged to be near the rear parts of left 
helical wing (29) and right helical wing (30). 

The suction end part of suction pipe (8) in excavated waste discharge pump (7), which is 
affixed to aforementioned moving frame (3), is inserted through aforementioned box (6) from the 
top and affixed farther to the back than screw conveyor (31). Hose (37) is connected to one end of 
metal pipe (36) that extends along boom (2) and a hose or flexible pipe body is connected to the 
other end of the metal pipe to constituted excavated waste transport pipe (9). Aforementioned 
metal pipe (36) is affixed to-boom^(2) and the end part of aforementioned hose (37) is affixed to the 
discharge outlet of excavated waste discharge pump (7). 

K^jJPre^ tank (38) andpolluted water storage tank (39), which is adjacent to it, are 
furnished on aforementioned working vessel (1), and metal mesh conveyor (40) for separating 
excavated waste and polluted water, is furnished at the top part of precipitating tank (38). 
Separating apparatus (10) is constituted with aforementioned precipitating tank (38), polluted 
water storage tank (39), and metal mesh conveyor (40). The discharge end of aforementioned 
excavation waste transport pipe (9) is arranged at the top part of the receiving end of metal mesh 
conveyor (40), return water pump (1 1) is arranged at the polluted water storage part of polluted 
water storage tank (39), and polluted water return pipe (12), one end of which is connected to the 
discharge outlet of return water pump (11), extends along boom (2). The other end of polluted 
water return pipe (12) is inserted through aforementioned box (6) from the top and affixed at the 
front part of screw conveyor (31). 

Sludge pump (41) is arranged at the bottom part in aforementioned precipitating tank (38). 
One end of sludge transport pipe (42) is connected to the discharge outlet of sludge pump (41), and 
the other end of sludge transport pipe (42) is disposed above the mud hold in barge (43) which is 
on the water at the end part of working vessel (1). The receiving side end of conveyor belt (44) for 
transporting coarse particles in the excavated waste is further arranged at the bottom part of the 
output side end of aforementioned metal mesh conveyor (40). The output side end of conveyor belt 
(44) is arranged above the mud hold in aforementioned barge (43). 

Slide support plate (46), which is mounted on underwater floor surface (45), is furnished at 
the forward bottom part of aforementioned moving frame (3) The forward part and both the left 
and right side portions of the rear part of slide support plate (46) and moving frame (3) are 
connected by support link (47) which is arranged parallel, and moving frame (3) and slide support 
plate (46) are connected by hydraulic cylinder (48) for regulating excavation depth. 

Working vessel (1) is moored on the ocean by 8-12 mooring cables (49) that are paid out 
from a winch and by an anchor that is attached at the end. Working vessel (1) can be moved in any 
direction by winding up or unwinding mooring cables (49) at the appropriate position. 
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When the dredger is moved forward in the direction of arrow (A) in Figure 1 by working 
vessel (1) to dredge underwater floor surface (45), drum type cutter (5) is rotated by cutter drive 
apparatus (4) and screw conveyor (31) is also rotated to scrape in toward the middle part of the 
excavated waste by conveyor drive apparatus (32). 

By so doing, underwater floor surface (45) is excavated by aforementioned cutter (5) so 
that a broad and flat excavating surface is produced, and in addition, the excavated waste is 
scraped and moved into box (6) for collection and discharge of excavated waste along excavation 
waste guide member (35) by screw conveyor (31). Then the muddy substance along with the water 
is passed through suction pipe (8) and excavated waste transport pipe (9) by excavated waste 
discharge pump (7), and they are discharged onto metal mesh conveyor (40) in separating 
apparatus (10) on working vessel (1). The muddy water that passes through metal mesh conveyor 
(40) drops into precipitating tank (38), sludge (50) precipitates in precipitating tank (38), and the 
polluted water that overflows from precipitating tank (38) is stored in polluted water storage tank 
(39). 

The polluted water in polluted water storage tank (39) is passed through polluted water 
return pipe (12) by return water pump (11) and is supplied to box (6) for collecting and discharging 
excavated waste. Then it is passed through suction pipe (8) and excavated waste transport pipe (9) 
by excavated waste discharge pump (7) and transported to aforementioned separating apparatus 
(10) along with the excavated waste, where it is circulated and used as water for transporting the 
excavated waste. Coarse particles in the excavated waste on metal mesh conveyor (40) are 
transported by metal mesh conveyor (40) and conveyor belt (44) and supplied to mud hold (43) of 
the barge. In addition, the sludge (50) in precipitating tank (38) is transported through sludge 
transport pipe (42) by sludge pump (41) and is supplied to the mud hold of barge (43). 

In the case of the aforementioned application example, underwater floor surface (45) is 
excavated broadly by drum type cutter (5), which is arranged to extend to the left and right, and 
dredging efficiency can be improved. The excavated waste is guided along excavated waste guide 
member (35) by screw conveyor (31) and is collected in box (6) for collection and discharge of 
excavated waste. Next the excavated waste in box (6) is sucked in along with the water by suction 
pipe (8) of excavated waste discharge pump (7) and is discharged, so even with broad excavation, 
a large suction force can act inside box (6) and the excavated waste can be discharged easily and 
reliably. 

If excavated waste discharge pump (7) is attached to moving boom (3) that moves near the 
sea floor during dredging as in the aforementioned application example, a large degree of lifting is 
obtained, so dredging in deep water is possible. During rough weather, boom (2) that supports the 
dredger can be floated and the connection between working vessel (1) and boom (2) can be 
released, so danger to working vessel (1) can be avoided. 
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When this invention is implemented, a left helical wing or right helical wing may be 
furnished connected to conveyor shaft (28) and one end of the screw conveyor may be inserted into 
box (6) for collecting and discharging excavated waste. Aforementioned cutter (5) may be 
constituted to dig and rotate downward, or it may be constituted to dig and rotate upward. 

Left and right drums (17) and (20) could also be constructed integrally, an any structures 
other than those shown could also be used as cutter (5) and separating apparatus (10). In addition, 
aforementioned screw conveyor (31) could also be eliminated, and by inclining aforementioned 
excavated waste guide member (35) so that it is displaced more forward as it is separated from box 

(6) , excavated waste excavated by cutter (5) could be guided by excavated waste guide member 
(35) and sent into box (6). 

Effect of the invention 

With this invention, excavated waste that is excavated by cutter (5) and sent into box (6) 
for collecting and discharging excavated waste is passed through suction pipe (8) and excavated 
waste transport pipe (9) by excavated waste discharge pump (7) and is transported to separating 
apparatus (10). The polluted water that is separated at separating apparatus (10) is passed through 
polluted water return pipe (12) by return water pump (1 1), it is returned to box (6) for collection 
and discharge of excavated waste without being released into the sea and it is used for circulation 
as water for transporting the excavated waste. So the effects obtained are as follows. Dredging can 
be accomplished while contamination of the seawater by the polluted water is prevented. In 
addition, the polluted water that is returned from aforementioned separating apparatus (10) is used 
to make a slurry with the excavated waste in aforementioned box (6), and the mud content of the 
excavated waste containing water transported by aforementioned excavated waste discharge pump 

(7) can be increased. 

Brief description of the figures 

The figures show an application example of this invention. Figure 1 is a schematic diagram 
that shows the major parts of a polluted water circulation type dredger. Figure 2 is a side view that 
shows a part of that dredger. Figure 3 is a laterally cut plan view of the same. Figure 4 is a side 
view that shows a part of the dredger. Figure 5 is a longitudinally cut side view of the same. Figure 
6 is a longitudinally cut front view that shows the drum cutter drive part. Figure 7 is a 
longitudinally cut side view that shows the relationship of the screw conveyor and the excavated 
waste guide member. Figure 8 is a front view that shows the screw conveyor drive part. Figure 9 is 
a side view that shows the relationship of the working vessel and the dredger. 

In the figures (1) is a working vessel, (2) a boom, (3) a moving frame, (4) a cutter drive 
apparatus, (5) a cutter, (6) a box for collecting and discharging excavated waste, (7) an excavated 
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waste discharge pump, (8) a suction pipe, (9) an excavated waste transport pipe, (10) a separating 
apparatus, (1 1 ) a return water pump, ( 1 2) a polluted water return pipe, (1 3) a support frame, ( 1 5) a 
hydraulic cylinder for regulating slant, (19) and (22) are drum cutter units, (31) is a screw 
conveyor, (32) a conveyor drive apparatus, (35) an excavated waste guide member, (38) a 
precipitating tank, (39) a polluted water storage tank, (40) a metal mesh conveyor, (41) a sludge 
pump, (42) a sludge transport pipe, (43) a barge, (44) a conveyor belt for transporting coarse 
particles in the excavated sludge, (45) the underwater floor surface, (46) a slide support plate, (47) 
a support link, and (48) a hydraulic cylinder for regulating excavation depth. 




Figure 1 




Figure 2 




Figure 5 




Figure 9 



